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AIR BELT SYSTEM 

This application is based upon and claims the bene?t of 
priority from US. Provisional Application No. 60/667,766 
?led Apr. 4, 2005 and US. Provisional Application No. 
60/695,433 ?led Jul. 1, 2005, the entire contents ofWhich are 
incorporated herein by reference. 

BACKGROUND 

Embodiments of the present invention relate generally to 
safety devices and systems and in particular, embodiments of 
the present invention relate to an air belt device having 
improved folding, packaging, Webbing and covering features, 
and an air belt system employing the same. 
A conventional air belt apparatus is described in Japanese 

Patent Unexamined Publication No. H05-8530l. FIG. 1 is a 
perspective vieW of an air belt apparatus according the pub 
lication. 
As shoWn in FIG. 1, the air belt apparatus 1 includes a 

shoulder belt 2 diagonally extending from the right side of an 
occupant to the left side of the occupant, a lap belt 3 extending 
from the right side of the occupant to the left side of the 
occupant, a buckle device 4 disposed on, for example, a 
vehicle ?oor, a tongue 5 to be inserted into and engaged With 
the buckle device 4 When the occupant Wears the shoulder belt 
2, and a through-anchor 6 for guiding the shoulder belt 2. 

The shoulder belt 2 includes a Webbing 2a Which is similar 
to a conventional and general seat belt and an air belt 2b 
connected to an end of the Webbing 2a. The Webbing 2a is 
slidably guided and hung-through by the through-anchor 6. 
The other end of the Webbing 2a is connected to a seat belt 
retractor 7 With an emergency locking mechanism (ELR) 
Which is ?xed to the vehicle body. The Webbing 2a is arranged 
in such a manner as to be Wound into the seat belt retractor 7. 

The upper end of the air belt 2b is connected to the Webbing 
211 by seWing or some other form of attachment and the loWer 
end of the air belt 2b is connected to the tongue 5 for connec 
tion to the buckle device 4. The air belt 2b is positioned to be 
in contact With the occupant. 

The lap belt 3 includes a normal belt Which is the same as 
a typical conventional seat belt, of Which one end is connected 
to the tongue 5 and the other end is connected to a seat belt 
retractor 8 With an emergency locking mechanism (ELR) 
Which is ?xed to the vehicle body. A gas generator 9 is 
connected to the buckle device 4 for generating high-pressure 
gas When required in an emergency situation such as a vehicle 
collision. 

The tongue 5 and the buckle device 4 are provided With 
paths for introducing gas from the gas generator 9 to the air 
belt 2b. 

The air belt 2b includes a large-Width belt-like bag (eg an 
in?atable member) Which is folded into a small-Width belt 
shape and is covered With a cover. The air belt 2b retains its 
belt-shape under normal conditions. The air belt apparatus 1 
is used in a manner similar to that of a general seatbelt. When 
the gas generator 9 is operated upon a vehicle collision, the air 
belt 2b is in?ated, as is shoWn by the dashed lines in FIG. 1, 
so as to protect the occupant. 

In the conventional air belt apparatus 1 described above, 
the separate Webbing 2a is required to be connected to the air 
belt 2b and Wound around the retractor 7, because the thick 
ness of the air belt 2b is larger than that of the Webbing 2a. 
This causes Wrinkles to be formed on the contact surface With 
the through-anchor 6 and the air belt 2b. As a result, the air 
belt 2b is di?icult to be passed through the through-anchor 6 
and also di?icult to be Wound around the retractor 7. An added 
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2 
problem Which makes the air belt 2b so di?icult to pass 
through the through-anchor 6 and causes the air belt 2b to 
have a bumpy surface is the manner in Which in?atable mem 
ber is folded and stored. 

FIG. 2(a) is a plan vieW shoWing a portion around a joint 
betWeen the Webbing 2a and the air belt 2b. FIG. 2(b) is a plan 
vieW of the in?atable member, and FIGS. 2(0), (d) and (e) are 
sectional vieWs taken along lines C-C, D-D, and E-E in FIG. 
2(a), respectively. 
As shoWn in FIGS. 2(a), (0), (d) and (e) the air belt 2b 

includes the in?atable member 100 and a knit cover 120 made 
of Woven fabric and surrounding the in?atable member 100. 
The in?atable member 100 is formed in such a con?guration 
that a portion confronting the chest and abdomen of an occu 
pant in a seat has a larger area. The portion With larger area is 
folded to be in a band-like con?guration as shoWn in FIGS. 

2(b), 2(0) and 2(d). 
As illustrated in FIGS. 2(0) and (d), the in?atable member 

100 is folded in such a manner that the edges of the seWn 
portions face outWard toWard the knit cover 120. These out 
Ward peripheral seWn portions are unsightly as they make the 
air belt 2b appear bumpy and also hamper the air belt 2b from 
passing through the through-anchor 6. In addition, the length 
of the overall air belt 2b is increased by having the edges of the 
seWn portions folded outWard. Further, With the seWn por 
tions facing outWard toWard the knit cover 120 it is very 
di?icult to control the direction of the in?atable member 100 
When deployed. 

Therefore, it is desired to have an air belt system such that 
the smoothness to the touch of the air belt is improved, the 
overall length of the air belt is shortened, the air belt can pass 
through the through-anchor easily and the direction of the air 
belt can be controlled during deployment. 

SUMMARY 

Various disclosed embodiments address the problems 
described above and relate to an air belt system having an 
in?atable member folded and stored in a manner that the air 
belt device is smooth, the length is reduced and it can pass 
through a through anchor easily. The air belt device includes 
a ?rst cover member and a second cover member connected to 

each other de?ning an interior surface having an interior 
cavity. An in?atable member is at least partially disposed 
Within the interior cavity de?ned by the ?rst cover member in 
a non-in?ated state. The in?atable member is folded inWard 
so a peripheral seWnportion is placed in a centerportion of the 
?rst cover member. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory only, and are not restrictive of the 
invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features, aspects and advantages of the 
present invention Will become apparent from the folloWing 
description, appended claims, and the accompanying exem 
plary embodiments shoWn in the draWings, Which are brie?y 
described beloW. 

FIG. 1 is a structural representation of a conventional air 
belt apparatus. 

FIGS. 2(a)-2(e) are structural vieWs of a conventional 
shoulder belt. 

FIG. 3(a) is a perspective vieW of a seat on Which an air belt 
apparatus according to an embodiment of the present inven 
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tion is installed and FIG. 3(b) is a perspective vieW of the air 
belt apparatus according to an embodiment of the present 
invention. 

FIG. 4(a) is a side vieW of the shoulder belt With the 
Webbing completely retracted according to an embodiment of 
the present invention and FIGS. 4(b) and 4(0) are structural 
vieWs of the shoulder belt in the retracted and unretracted 
states respectively. 

FIGS. 5(a), 5(b) and 5(d) are structural vieWs of the shoul 
der belt in a non-in?ated state and FIG. 5(0) is a cross 
sectional vieW of the air belt according to an embodiment of 
the present invention. 

FIGS. 6(a) and 6(b) are structural vieWs illustrating the air 
belt deployed When an occupant is in the vehicle according to 
an embodiment of the present invention and FIG. 6(0) is a 
schematic vieW of the air belt With possible inclinations 
toWard and aWay from the occupant. 

FIGS. 7(a) and 7(d) are structural vieWs of the shoulderbelt 
in a non-in?ated state and FIGS. 7(b) and 7(0) are cross 
sectional vieWs of the ?rst cover member according to an 
embodiment of the present invention. 

FIGS. 8(a)-8(h) illustrate various folding techniques of the 
in?atable member according to an embodiment of the present 
invention. 

FIG. 9 is a structural vieW of the in?atable member incor 
porating a mesh Webbing according to an embodiment of the 
present invention. 

FIGS. 10(a)-10(0) are structural vieWs of a conventional 
anchor and air belt provided around the anchor. 

FIGS. 11(a) and 11(b) are structural vieWs of an anchor and 
an air belt provided around the anchor according to an 
embodiment of the present invention and FIG. 11(0) is a 
cross-sectional vieW of the anchor according to an embodi 
ment of the present invention. 

DETAILED DESCRIPTION 

Exemplary embodiments Will be discussed beloW With ref 
erence to the draWing ?gures. In the ?gures, Where possible, 
like reference numerals are utiliZed to designate like compo 
nents through the vieWs of various disclosed exemplary 
embodiments. 

FIG. 3(a) is a perspective vieW of an interior of a vehicle in 
Which an air belt apparatus according to one embodiment of 
the present invention is installed and FIG. 3 (b) is a perspective 
vieW of the air belt apparatus. As illustrated in FIGS. 3(a) and 
(b), the air bag system 10 includes a shoulder belt 12. The 
shoulder belt 12 includes a Webbing 12a and an air belt 12b. 
The air belt 12b includes an in?atable member 11 (shoWn in 
FIGS. 5(a) and (b)) Which is folded and covered With a cover. 
The air belt 12b is arranged along an occupant, Who is sitting 
on a seat, extending from a breast to belly of the occupant so 
as to face the occupant. An end of the in?atable member 11, 
as Well as an end of the shoulder belt 12, is connected to the 
tongue 5. 

The in?atable member 11 is folded along crease lines 
extending in the longitudinal direction of the air belt 12b at 
the required number of times so as to become a slender folded 
structure having approximately the same Width as that of the 
in?ating air belt 12b. By Way of example only, and not a 
limitation, the in?atable member 11 is folded in a band con 
?guration. Alternatively, and not a limitation, the in?atable 
member 11 is folded in an accordion con?guration. 

The non-in?ating Webbing 12a of the shoulder belt 12 is 
inserted into the through-anchor 6 and is connected to the 
retractor 7 so as to enable to be Wound up around and pulled 
out of the retractor 7. In another embodiment, a portion of the 
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4 
air belt 12b With a narroWer Width than the rest of the air belt 
12b can be inserted into the through-anchor 6 along With the 
non-in?ating Webbing 1211. 

According to one embodiment of the present invention, the 
air belt system 10 con?gured as above is installed in a vehicle 
by inserting the non-in?ating Webbing 12a of the shoulder 
belt 12 through the through-anchor 6. The non-in?ating Web 
bing 12a, just like the conventional Webbing, smoothly slides 
relative to the through-anchor 6 While being smoothly Wound 
around or pulled out of the retractor 7. 

In the air belt system 10 according to one embodiment of 
the present invention, When the gas generator 9 is operated in 
the state that the tongue 5 is mounted on the buckle device 4, 
as shoWn in FIG. 3(b), the in?atable member 11 Within the air 
belt 12b is in?ated. At this time, the longitudinal length of the 
shoulder belt 12 is reduced so that the air belt 12b sticks to an 
occupant, enabling the occupant to be very securely pro 
tected. That is, as described above, the shoulder belt 12 hardly 
extends in the longitudinal direction due to the thermo 
stretching. When the in?atable member 11 is in?ated, the 
stitching of the shoulder belt 12 is laterally expanded, result 
ing in reduction in the longitudinal length of the shoulder belt 
12 so as to reduce the longitudinal length of the air belt 12b. 

According to an embodiment of the present invention as 
described above, the air belt 12b passes through the through 
anchor 6. HoWever, When the retractor 7 is arranged Within a 
pillar or a seat back, the air belt 12b is inserted through an air 
belt insertion hole arranged in the upper part of the pillar or 
the seat back. 

FIG. 4(a) is a side vieW of the shoulder belt 12 With the 
Webbing 1211 (not shoWn) completely retracted according to 
an embodiment of the present invention. As illustrated in FIG. 
4(a), the air belt includes a ?rst cover member 212 and a 
second cover member 312. Through-anchor 6 is positioned 
betWeen ?rst cover member 212 and second cover member 
312. Therefore, the Webbing 12a of shoulder belt 12 is com 
pletely in a retracted state. 

FIGS. 4(b) and (0) shoW an embodiment of the shoulder 
belt, Which can be retracted When not in use and extended 
When in use, and thus shoW hoW the shoulder belt can provide 
a large area of protection While still being able to have the belt 
smoothly retracted. FIG. 4(b) shoWs that the ?rst cover mem 
ber 212 is Wider than the second cover member 312. Both the 
?rst and second cover members cover the Webbing. The Web 
bing has a mesh structure that is holloW and can elongate in 
the radial direction. In this embodiment, the in?atable mem 
ber 11 is placed in a portion of the mesh structure such that, 
before the in?atable member is deployed, for example, during 
a crash event, there is a portion of the mesh structure that 
houses the in?atable member 11 and a portion of the mesh 
structure that does not house the in?atable member 11. The 
?rst and second cover members 212 and 312 cover the mesh 
structure, as seen in FIGS. 4(b) and 4(0). For example, the ?rst 
cover member 212 can cover the mesh structure that houses 
the in?atable member 11 before deployment While the second 
cover member 312 can cover the mesh structure that does not 
house the in?atable member before deployment. The in?at 
able member 11 is folded in the mesh structure such that its 
Width is shorter than the Width of the mesh structure in Which 
it is placed. The portion of the mesh structure that does not 
house the in?atable member before deployment is so dimen 
sioned as to be able to pass through the through-anchor 6, as 
seen in FIG. 4(b). Upon deployment of the in?atable member, 
for example during a crash event, the in?atable member 11 
deploys into the mesh structure such that is expands the 
portion of the mesh structure in Which it is housed and the 
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portion of the mesh structure in Which it is not housed, as 
shown in the phantom lines of FIG. 4(c). 

With this kind of con?guration, before an occupant puts on 
the shoulder belt, the shoulder belt can be retracted as indi 
cated by the second cover member 312 being placed on one 
side of the through-anchor 6 and the ?rst cover member 212 
being placed on the other side as seen in FIG. 4(b). When the 
occupant puts on the shoulder belt, the second cover member 
312 smoothly passes through the through-anchor 6 since it 
has a Width that can be accommodated by the through anchor 
6. The ?rst and second cover members 212 and 312 cover the 
mesh structure of the Webbing and the in?atable member 11 
is con?gured to deploy in the mesh structure covered by the 
?rst and second cover members 212 and 312. As a result, the 
shoulder belt canbe retracted While still providing a large area 
for the in?atable member 11 to deploy. Thus, this embodi 
ment of the air belt device may comprise: a Webbing having a 
mesh structure (holloW and elongating in a radial direction); 
an in?atable member accommodated in the mesh structure 
and con?gured to develop or deploy in the mesh structure; and 
at least one cover for protecting a section of the mesh struc 
ture. For this embodiment, before the in?atable member 
develops, it is folded such that its Width is shorter than the 
Width of the portion of the mesh structure in Which it is housed 
and the portion of the mesh structure in Which the in?atable 
member is not present passes through the shoulder anchor. 

FIGS. 5(a), 5(b) and 5(d) are structural vieWs of the shoul 
der belt 12 in a non-in?ated state and FIG. 5(c) is a cross 
sectional vieW of the air belt 12b taken along the line S-S in 
FIG. 5(a) according to an embodiment of the present inven 
tion. As stated above, the air belt 12b includes ?rst cover 
member 212 and second cover member 312. By Way of 
example only, and not a limitation, ?rst cover member 212 
and second cover member 312 includes a mesh Webbing for 
enclosing the in?atable member 11. The mesh Webbing is 
?exibly expandable WidthWise but can hardly stretch in the 
direction of the length. As illustrated in FIG. 5(a), ?rst cover 
member 212 is connected to the second cover member 312 by 
a fastening technique such [[a]] as seWing. As illustrated in 
FIG. 5(d), the in?atable member 11 and the mesh Webbing of 
the ?rst cover member 212 are connected to each other by 
being seWn (shoWn as reference numeral 50) to splice as one 
set at the same time. Connecting the in?atable member 11 and 
the mesh Webbing of the ?rst cover member 212 better con 
trols the air belt 12b during deployment. As best illustrated in 
FIG. 5(c), the ?rst cover member 212 and the second cover 
member 312 de?ne an interior cavity Wherein the in?atable 
member 11 is provided. 
As illustrated in FIG. 5(a), it is contemplated that ?rst 

cover member 212 is on one side of through-anchor 6 and 
second cover member 312 is on the other side of through 
anchor 6. In this state, the in?atable member 11 may be 
disposed, or at least partially disposed, Within the interior 
cavity of the ?rst cover member 212. Referring back to FIG. 
5(c), in?atable member 1 1 is folded in the manner shoWn With 
the edges of the in?atable member 11 folded inWard so that 
peripheral seWn portion is placed in the center of the ?rst 
cover member 212. As illustrated on the left side of FIG. 5(c), 
the in?atable member 11 is generally aligned inside the ?rst 
cover member 212 such that the Width, Which is designated by 
the letter A, is greater than the length, Which is designated by 
the letter B. With the peripheral seWn portion placed into the 
center of the ?rst cover member 212, the direction of the air 
belt 12b is better controlled. Besides seWing, the edges of 
in?atable member 11 may be attached by crimping, clamp 
ing, or various other types of fastening devices or techniques. 
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6 
According to an embodiment of the present invention, as 

illustrated in FIGS. 6(a) and (b), When the edges of the in?at 
able member 11 are folded inWard such that the peripheral 
seWn portion is placed in the center, more of the occupant’s 
face is protected by the air belt 12b When the air belt 12b is 
deployed. FIG. 6(a) also shoWs hoW a greater Width A, as 
presented in FIG. 5(c), Would provide better protection to the 
occupant since the WidthA in?ates and expands upWard from 
the occupant’s shoulder. In addition, FIG. 6(c) schematically 
shoWs that the position of a stitched portion can control the 
inclination of the bag so that an optimum position can be 
obtained for maximum protection. For example, the stitched 
portion, Which can include the peripheral seWn portion, can 
be so con?gured as to cause the in?atable member to lean 
toWards the head of the occupant by using a pattern of stitch 
ing on the cover member 212 or the in?atable member 1 1 that 
directs the deployment of the in?atable member toWard the 
occupant’s head so that one end of the air belt is closer to the 
occupant’s head than the other end, as depicted in FIG. 6(c). 
Conversely, a pattern of stitching can be used on the cover 
member 212 or the in?atable member 11 that directs the 
deployment of the in?atable member aWay from the occu 
pant’ s head so that one end of the air belt is farther aWay from 
the occupant’s head than the other end. 
The in?atable member 11 may be constructed using mate 

rials, fabrics, and techniques knoWn to those skilled in the art 
for the construction of airbags. For instance, the in?atable 
member 11 may be made from a porous material alloWing for 
rapid de?ation folloWing in?ation. Also, various types of 
folds besides the band or accordion fold may be used to 
position the in?atable member 1 1 Within the interior cavity of 
the ?rst cover member 212 and the second cover member 312. 

Each type of fold results in a different type of deployment. 
By Way of example only, and not a limitation, FIGS. 8(a)-(h) 
illustrate various folding techniques for the in?atable mem 
ber 11. As shoWn in FIGS. 8(b) and 8(0), the distal end of 
in?atable member 11 is folded inWard to reduce the length of 
the air belt 12b. TWo pieces of the base fabric of the in?atable 
member 11 are folded at one time instead of one piece at a 
time. As illustrated in FIG. 8(b), this in?atable member is not 
symmetrical and tends not to be deployed as intended. By 
folding the asymmetrical in?atable member of FIG. 8(b) as 
illustrated in FIGS. 8(d) and 8(e), alloWs for the asymmetrical 
in?atable member to be adapt to deploy the air belt 12b into a 
desired shape. 

FIGS. 8(f)-8(h) illustrate the folding technique of the 
in?atable member 11 When an adhesive member 80 is pro 
vided to control the deployment of the in?atable member 11. 
The adhesive member 80 can be used every 100 mm, for 
example, as illustrated and at least the adhesive member 80 
can be used Within 150 mm, for example, from the distal end 
of the unfolded in?atable member 11. The incorporation of 
the adhesive member 80 not only holds the in?atable member 
11 in position, but also reduces the overall siZe of the in?at 
able member 11, Which also decreases the siZe of the air belt 
12b. As described above, the various techniques disclosed for 
folding the in?atable member 11 are used to maintain the 
shape of the in?atable member 11 so as to better control the 
deployment of the air belt 12b. 

FIGS. 7(a) and 7(d) are structural vieWs of the shoulderbelt 
12 in a non-in?ated state and FIGS. 7(b) and 7(0) are cross 
sectional vieWs of the ?rst cover member 212 taken along the 
line S-S according to an embodiment of the present invention. 
As illustrated in FIG. 7(a), the shoulder belt 12 may also 
include tear seams 412 provided on the outside of ?rst cover 
member 212. These tear seams 412 are provided such that 
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they rupture upon in?ation of the in?atable member 11 dis 
posed Within the interior cavity of the ?rst cover member 212. 
In an alternative embodiment, tear seams 412 may be 
extended partially or completely on second cover member 
312. The tear seams 412 may involve sewing, crimping, 
clamping, or various other types of fastening devices or tech 
niques. The strength of the tear seams 412 may vary depend 
ing on the fastening technique used. The tear seams 412, 
When broken, enable the in?atable member 11 to properly 
expand and provide protection to an occupant of a vehicle. 
The tear seams 412 are provided so as to prevent parts of the 
air belt 12b from being shifted or being rolled over. The tear 
seams 412 also provide the shoulder belt 12 With a good 
appearance and provide the occupant With comfort When 
Wearing the shoulder belt 12. 

According to the illustrated embodiments shoWn in the 
cross sectional vieWs of FIGS. 7(b) and 7(0), the tear seams 
412 are provided on edges of the ?rst cover member 212. As 
shoWn in FIG. 7(b), the fabric of the in?atable member 11 
may be extended to equalize the thickness of the air belt 12b 
after folding, Which gives the air belt 12b a good overall 
appearance. As an alternative embodiment Which is best illus 
trated in FIG. 7(c), an edge of the in?atable member 11 is 
?lled With a sponge material 70 to provide a symmetrical 
shape for the in?atable member 11 and to provide the air belt 
12b With a good appearance. 

FIG. 7(d) illustrates the in?atable member (not shoWn), 
being seWn Without removing leftover fabric 75 such that the 
uniform thickness of the folded in?atable member 11 in the 
longitudinal direction can be achieved. Speci?cally, it is pref 
erable that the thickness of the shoulder belt at the ?rst cover 
member 212 is the same as the thickness of the shoulder belt 
at the second cover member 312 When the in?atable member 
is folded. As an alternative, instead of the leftover fabric 75 of 
the in?atable member, a sponge or other material can be used 
adjacent the in?atable member to create the uniform thick 
ness. The non-uniform perimeter 76 of a seWn in?atable 
member (or airbag) may create an imbalanced or uneven 
material thickness When the in?atable member is positioned 
Within the air belt. As a result, leftover fabric 75 or additional 
material (sponge material or the like) may be included adja 
cent the folded airbag to create a more uniform perimeter 77. 
Furthermore, if a heat shielding cloth is used to protect the 
fabric from scorching due to the in?ator during deployment, 
the heat shielding cloth can be elongated and be used as a 
substitute for fabric 75 to create a more uniform perimeter. 

FIG. 9 illustrates the in?atable member 11 enclosed With a 
mesh Webbing according to an embodiment of the present 
invention. As stated previously, the mesh Webbing is supplied 
With the ?rst cover member 212 and the second cover member 
312. According to an alternative embodiment of the present 
invention, a mesh Webbing is provided for the entire length of 
the in?atable member 11. The coarse density of the mesh 
Webbing may be adjusted along its length depending on the 
diameter of the in?atable member 11 and the strength of the 
seWn portions of the in?atable member 11 to be required for 
deployment of the air belt 12b. By Way of example only, and 
not a limitation, it is contemplated that the coarse density 
should be small enough to improve the strength of the seWn 
portions. 

FIGS. 10(a)-10(c) are structural vieWs of a conventional 
anchor and air belt provided around the anchor and FIGS. 
11(a) and 11(b) are structural vieWs of a through-anchor 6 and 
an air belt 12b provided around the through-anchor 6 accord 
ing to an embodiment of the present invention. FIG. 11(c) is 
a cross-sectional vieW of the through-anchor 6 according to 
an embodiment of the present invention. As illustrated in FIG. 
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10(0), the conventional anchor includes a roller 60 Without 
grooves. When the air belt 12b is bent around a roller 60, 
slacks or crinkles are formed as shoWn by the arroWs in FIG. 
10(b). Without grooves, the air belt 12 jams and reduces the 
retracting force. 

According to an embodiment of the present invention, the 
through-anchor 6 includes a roller 65 provided around its 
periphery With grooves. As illustrated in the cross-sectional 
vieW of FIG. 11(c), the diameter of the roller 65 represented 
by reference number 69 can be at least 15 mm, for example, 
and the depth of the grooves represented by the reference 
number 68 can be more than 1 mm, for example. With this 
arrangement, retracting is performed in an easy and smooth 
manner. 

Given the disclosure of the present invention, one versed in 
the art Would appreciate that there may be other embodiments 
and modi?cations Within the scope and spirit of the invention. 
Accordingly, all modi?cations attainable by one versed in the 
art from the present disclosure Within the scope and spirit of 
the present invention are to be included as further embodi 
ments of the present invention. The scope of the present 
invention is to be de?ned as set forth in the folloWing claims. 

What is claimed is: 
1. An air belt device, comprising: 
a Webbing, and 
an in?atable member With an asymmetrical shape having 

tWo ends, 
Wherein a longitudinal axis of a ?rst end portion of the 

in?atable member is aligned at a non-Zero angle to a 
longitudinal axis of a second endportion of the in?atable 
member When the in?atable member is in an in?ated 

state, 
Wherein the in?atable member is folded in an un-in?ated 

state such that the longitudinal axis of the ?rst end por 
tion is aligned With the longitudinal axis of the second 
end portion. 

2. The air belt device according to claim 1, further com 
prising a ?rst cover member that covers the in?atable mem 
her. 

3. The air belt device according to claim 2, Wherein the ?rst 
cover member and the in?atable member are connected. 

4. The air belt device according to claim 2, Wherein the ?rst 
cover member comprises a mesh Webbing. 

5. The air belt device according to claim 4, Wherein the 
in?atable member is located Within the mesh Webbing. 

6. The air belt device according to claim 2, Wherein the ?rst 
cover member comprises tear seams, Wherein the tear seams 
are con?gured to rupture When the in?atable member in?ates. 

7. The air belt device according to claim 2, further com 
prising a second cover member. 

8. The air belt device according to claim 7, Wherein the ?rst 
cover member and second cover member are connected. 

9. The air belt device according to claim 1, Wherein the 
Webbing is connected to a retractor. 

10. The air belt device according to claim 1, Wherein the 
Webbing is connected to a tongue. 

11. The air belt device according to claim 1, further com 
prising a gas generator for supplying gas into the in?atable 
member to in?ate the air belt device. 

12. An air belt device, comprising: 
a Webbing, and 
an in?atable member, Wherein the in?atable member com 

prises an in?atable region and a non-in?atable region, 
Wherein the in?atable region has a non-uniform Width 

along a length of the in?atable member When the in?at 
able member is in an in?ated state, 
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wherein a total Width of the in?atable member provided by 
the in?atable region and the non-in?atable region is 
uniform along the length of the in?atable member When 
the in?atable member is in the in?ated state, 

the air belt device further comprising a cover, 

Wherein the non-in?atable region extends outside to an 
exterior of the cover When the air belt device is in a 
non-in?ated state Wherein at least one edge of the in?at 
able member comprises a sponge material. 

13. The air belt device according to claim 12, Wherein the 
non-in?atable region comprises additional fabric, Wherein 
the additional fabric is located adjacent to the non-uniform 
Width of the in?atable region to provide the uniform total 
Width along the length of the in?atable member. 

14. An air belt device, comprising: 
a Webbing, 

an in?atable member, Wherein the in?atable member 
includes a peripheral seam that forms an in?atable 

region of the in?atable member, and 
a cover member forming an interior cavity, 
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Wherein in?atable member is folded Within the interior 

cavity in an un-in?ated state such that the peripheral 
seam is located substantially on a longitudinal center 
line of the cover member. 

15. The air belt device according to claim 14, Wherein, 
before deployment of the in?atable member, the in?atable 
member is folded such that a Width of the in?atable member 
is shorter than a Width of a ?rst portion of the Webbing. 

16. The air belt device according to claim 15, further com 
prising a shoulder anchor, Wherein a second portion of the 
Webbing is con?gured to smoothly pass through the shoulder 
anchor. 

17. The air belt device according to claim 16, Wherein the 
cover member houses at least a portion of the Webbing, 
Wherein the cover member comprises a ?rst cover member 
and a second cover member, Wherein the ?rst cover member 
covers the ?rst portion of the Webbing and the second cover 
member covers the second portion of the Webbing. 

18. The air belt device according to claim 14, Wherein the 
cover member comprises a ?rst cover member that covers the 
in?atable member. 


